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[57) ABSTRACT

A film supplying apparatus includes a holding member
for holding the vicinity of leading end portions of strips
of negative film placed therein in a superposed state
with a longitudinal direction of the negative film set in
a curved configuration, and a pressing device for press-
ing an innermost ones, as viewed in a curved state, of
the strips of negative film against a feed roller via the
holding member. Accordingly, as the feed roller is ro-
tated in the negative film feeding direction, the strips of
film starting with the innermost one, as viewed in the
curved state, of the strips of negative film are consecu-
tively fed to a printer. In this case, since a force acting
in a direction in which the curved shape of the film 1s
reduced is applied to the negative film being fed, no
large friction occurs with respect to the remaining fiim.

24 Claims, 22 Drawing Sheets

38




U.S. Patent Oct. 6, 1992 Sheet 1 of 22 5,153,639

FIG. |

u[ 38




U.S. Patent Oct. 6,1992  Sheet 2 of 22 5,153,639

0
M

FIG. 2




U.S. Patent Oct. 6, 1992 Sheet 3 of 22 5,153,639

FIG 3

26 16
22
18—
MR

i |
3] 29 [ lll|v||i |;§
. .

ommo}

L 59 28 i

3

36

L.



- U.S. Patent Oct. 6, 1992 Sheet 4 of 22 5,153,639




U.S. Patent Oct. 6, 1992 Sheet S5 of 22 . 5,153,639

FIG. S




U.S. Patent O, 6, 1992 Sheet 6 of 22 5,153,639




U.S. Patent Oct. 6, 1992 Sheet 7 of 22 5,153,639

FIG. 7




U.S. Patent Oct. 6, 1992 Sheet 8 of 22 5,153,639

FIG. 8




U.S. Patent Oct. 6, 1992 Sheet 9 of 22 5,153,639

FIG.9




U.S. Patent Oct. 6, 1992 Sheet 10 of 22 5,153,639

1O

F1G.




Oct. 6, 1992 Sheet 11 of 22 5,153,639

U.S. Patent

.I_..

174

©
\ Wx

/

..._ . iﬂ.l..!"

A'

1l 914

NSO TOHLINODOL
17472

NN \Q b- “_

———— e il e e

NN rOLL _..i _1 31VLSONIANIS

Bve bt

Ol

J1V1S ASANVLS

\
olg



U.S. Patent Oct. 6, 1992 Sheet 12 of 22 5,153,639

36
o4B

DRVER

FIG. 12
31
S4A
92
50




U.S. Patent Oct. 6, 1992 Sheet 13 of 22 5,153,639

36
54B

Sl

DRVER

O4A
o0

13

FIG.




U.S. Patent Oct. 6, 1992 Sheet 14 of 22 5,153,639

102 NTALEZED STATE

104 DRVE FEED MOTOR
106 '

——

SENSI-?EHW N | SENSOROUTPUT > ADo

Y

08 HOLDERN SENDNGSTATE

110 PRESENTTMET

T— Ta

112

SENSOROUTPUTLOW )-N

' T—-Tb
Il6-
[ ceckowrmme ] < Tb-To>To

Y

118

120




U.S. Patent Oct. 6, 1992 Sheet 15 of 22 5,153,639

FIG. 15

|
| OVERAPPNGCHECK | 20
| 32 ' '
READ SENSOROUTPUT AD;

134
N
136

AD. 2 ADo AD, 2 2 ADo

PRESENTTMET
T — T2 Ty ~Ts
146 144
N
Te—Ti > Tp




U.S. Patent Oct. 6, 1992 Sheet 16 of 22 9,153,639

FIG. |6
1 120
| overseencoEck
SELECTSELECTION-SIGNAL |~ |55
READ SENSOR

s

l
|66
' AD2 2 ADy A .
Y - 172
168 ) .
~  PRESENTTMET PRESENTTMET
|70 174
PREVIOUS N _
AD2 <ADo !

176 -

Y |



U.S. Patent Oct. 6, 1992 Sheet 17 of 22 5,153,639

FIG. |7

[ommmcoeaw |

120

180
SELECTSELECTION-SIGNAL
READ SENSOR

| , FRAME:AD,
TED: o
AD» > ADs N

182

184




U.S. Patent Oct. 6, 1992 Sheet 18 of 22 5,153,639

FI1G. 18

00000000

FIG. 19

00000000
a6
|-a68

Faec Bo

. 46D -
oooo000U0



5,153,639

Sheet 19 of 22

Oct. 6, 1992

U.S. Patent

02 914



5,153,639

Sheet 20 of 22

Oct. 6, 1992

U.S. Patent

e owe — e A el RS I skl e SR e by ol splemine R SRR A A A ain s by P sEmy SSmk JEEE. e R R e —

O
v
)
a.

SoNE LN N N NN | RN Y - DU .. V. N DD . S ——
> - 19 Vv J - v/ /3 3 /g o o3 1/ 2/ J /g Yy 17 J/ J /7 27 1 ¥V /7 J J ¢ J § _ | A q w

SR —

8ve ~() g d

I Ol



5,153,639

| -~
N
o
=
T hoq llllllllllllll | D | 1°°
3
s gV --—-- - - m e e e e e
=
75

g

m NOLLHOd 030400340V
S
5
O

¢ 9la

U.S. Patent

(V)



U.S. Patent Oct. 6, 1992  Sheet 22 of 22 5,153,639

FIG. 23

150
/./
STOPFEED 152
MOTOR
1S

6

DRVE FEED
MOTOR




5,153,639

1
FILM SUPPLYING APPARATUS

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to a film supplying
apparatus, and more particularly to a film supplying
apparatus suitable for consecutively supplying a plural-
ity of strips of negative film to a printer.

2. Description of the Related Art

When the operation of printing onto photographic
paper or the like by using a plurality of strips of devel-
oped negative film or negatives is conducted, the nega-
tives are set on a negative carrier one at a time, and a
print operation key is then operated to cause printing
light from a light source to be transmitted through the
negative, thereby imagewise exposing the photographic
paper or the like. Accordingly, when a plurality of
- strips of negative film are to be consecutively printed,
the operator 1s required to set the negative and operate
the print operation key on each such occasion.

In addition, when negatives are printed continuously
in large volumes, there are cases where the negatives
are connected 1n series by means of adhesive tape or the
like and are taken up onto a reel, and this reel is loaded
on a printer so as to print all the negatives automati-
cally. However, after the printing, it is necessary to cut
the connected film into separate pieces and to collate
them with the prints, and damage can be caused to the
negatives during these operations.

SUMMARY OF THE INVENTION

Accordingly, an object of the present invention is to
provide a film supplying apparatus which makes it pos-
sible to set a plurality of strips of film at one time and in
which, after the setting of the film, the plurality of strips
of film are consecutively supplied to a printer.

To this end, in accordance with one aspect of the
invention, there is provided a film supplying apparatus
for supplying film to a printer, comprising: a holding
- member for holding at least a vicinity of leading end
portions of a plurality of strips of film placed therein in
a superposed state with a longitudinal direction of the
plurality of strips of film set in a curved configuration;
and feeding means for consecutively feeding the plural-
ity of strips of film toward the printer as a tension acting
in the longitudinal direction is applied to the leading
end portion of an innermost one, as viewed in the
curved state, of the plurality of strips of film.

With the apparatus of the invention arranged as de-
scribed above, a plurality of strips of negative film are
set in the film supplying apparatus in a state in which
they are superposed one on top of another with the
longitudinal direction thereof set in a curved state.
These strips of film are in a superposed state as leading
ends thereof are held by the holding member. This
holding member is preferably arranged in such a man-
ner as to hold transverse opposite edge portions of the
negative film for preventing the images on the negative
film from being damaged, and to hold the film in such a
manner that the film can be moved in the longitudinal
direction. These strips of film are consecutively fed to
the printer starting with an innermost one, as viewed in
a curved state, of the strips of film as a longitudinally
pulling force 1s applied to a leading end portion of that
innermost one of the strips of film.

Accordingly, the innermost one, as viewed in the
curved state, of the strips of film is fed toward the
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printer, and as the film strip fed out receives a tensile
force from the printer, its curved configuration is fur-
ther reduced. For this reason, a force, which acts in
such a manner as to cause the innermost one of the film
strips to move away from the second innermost one of
the film strips, is produced. Hence, even when the film
strips are set in a laminated state and are fed out as the
film moves longitudinally relative to the remaining film,
1t 1s possible to prevent damage from being caused to
the image surfaces through a friction occurring between
the moving film and the film adjacent thereto.

According to another aspect of the invention, there is
provided a film supplying apparatus for supplying film
to a printer, comprising: a holding member for holding
at least a vicinity of leading end portions of a plurality
of strips of film placed therein in a superposed state with
a longitudinal direction of the plurality of strips of film
set in a curved configuration; feed roller means for
feeding the film toward the printer by applying a longi-
tudinally driving force to the film; and pressing means
for causing the holding member to approach the feed
roller means and for pressing the leading end portion of
an innermost one, as viewed in a curved state, of the
plurality of strips of film against the feed roller means.

The pressing means may be arranged to rotate the
film about an axis substantially parallel with the longitu-
dinal direction of the film and to press the film against
the feed roller means.

In addition, the pressing means may be provided with
urging means for urging the holding member toward
the feed roller means. |

In accordance with still another aspect of the inven-
tion, there is provided a film supplying apparatus for
supplying film to a printer, comprising: a holding por-
tion for holding a plurality of strips of film in a super-
posed state; a film feeding portion for consecutively
feeding in a longitudinal direction of the film the plural-
ity of strips of film held by the holding portion so as to
feed the film toward the printer; detecting means for
detecting the film located in a film transport passage
between the holding portion and the printer; determin-
ing means for determining on the basis of a detected
signal whether or not two or more of the strips of film
have been supplied in an overlapping state; and prohib-
iting means for prohibiting printing by the printer if a
determination i1s made that two or more of the strips of
film have been supplied in an overlapping state.

In accordance with this aspect of the invention, the
film supplying apparatus arranged as described above is
provided with the film feeding portion for consecu-
tively feeding in the longitudinal direction of the film
the plurality of strips of film from the holding portion
for holding the plurality of strips of film in a superposed
state, so as to feed the film toward the printer. In addi-
tion, this film supplying apparatus is further provided
with the detecting means which detects the film located
in a film transport passage between the holding portion
and the printer. On the basis of the detected signal, the
determining means determines whether or not two or

- more of the strips of film have been supplied in an over-

lapping state. Then, in a case where a determination is
made that two or more of the strips of film have been
supplied in an overlapping state, the prohibiting means
stops the transport of the film, thereby preventing the
printer from printing. Thus, when two or more film
strips are fed in an overlapping state, the printing of the
film is not performed, so that the printing operation is
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carried out properly without the printing operation
being effected by two or more superposed film strips.

The detecting means may detect the length of a per-
foration of the film in a transport direction thereof, and
the determining means may determine whether or not
two or more of the strips of film have been supplied in
an overlapping state, by determining whether or not the
length of the perforation in the transport direction is less
than a reference value.

Further, the detecting means may detect an amount
of light transmitted through an area between adjacent
ones of frame images recorded on the film, and the
determining means may determine whether or not two
or more of the strips of film have been supplied in an
overlapping state, by determining whether or not the
amount of light detected is less than a reference value.

Thus, the present invention has an outstanding advan-
tage in that the apparatus is capable of reliably supply-
ing strips of film consecutively to the printer.

The above and other objects, features and advantages
of the invention will become more apparent from the
following detailed description of the invention when
read in conjunction with the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 115 a plan view illustrating a first embodiment
of a negative film printer having a negative film supply-
ing apparatus to which the present invention is applied;

FIG. 2 1s a perspective view of FIG. 1;

FIG. 3 is a side elevational view of a holder and its
related components in accordance with the first em-
bodiment;

FIG. 4 15 a plan view of FIG. 3;

FIG. 5 1s a right-hand side elevational view of FIG. 3;

FI1G. 6 is a plan view corresponding to FIG. 1 and
tllustrates a state in which negatives are consecutively
fed;

FIG. 7 1s a perspective view illustrating the relation-
ship between the negatives and the holder in FIG. 6;

FIG. 8 is a perspective view of a modification illus-
trating a state in which the negatives are consecutively

fed to a printing section with the transverse direction of

the negatives set in the vertical direction;

FIG. 9 1s a perspective view illustrating a state in
which leading ends of the negatives are rotated in a
direction opposite to that in the case of FIG. 7 to feed
each negative to the printing section;

FIG. 10 is a perspective view illustrating a modifica-
tion in which a recess is formed in a table so as to ac-
commodate the negatives therein;

FIG. 11 1s a schematic diagram of a photographic
printer illustrating a second embodiment of the present
invention;

FIG. 12 1s a block diagram illustrating a control cir-
cuit and its peripheral components in accordance with
the second embodiment; -

FIG. 13 1s a block diagram illustrating the control
circuit and its peripheral components in accordance
with a third embodiment;

FIG. 14 is a flowchart illustrating a control routine in
accordance with the second to fourth embodiments of
the present invention;

FIG. 13 1s a flowchart illustrating control of a film-
overlapping check in accordance with the second em-
bodiment; -

FIG. 16 is a flowchart illustrating control of a film-

overlapping check in accordance with the third em-
bodiment:
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FIG. 17 1s a flowchart illustrating control of a film-
overlapping check in accordance with the fourth em-
bodiment;

FIG. 18 is a diagram of a film illustrating a position
where a sensor in accordance with the second embodi-
ment is disposed; | |

FIG. 19 1s a diagram of a film illustrating a position
where sensors in accordance with the second embodi-
ment are disposed;

FIG. 20A 1s a longitudinal cross-sectional view of a
strip of negative film, including perforations, in accor-
dance with the second embodiment;

F1G. 20B 1s a diagram illustrating an output signal of
a Sensor;

FIG. 21A is a longitudinal cross-sectional view of
two overlapping strips of negative film, including perfo-
rations, in accordance with the second embodiment:

F1G. 21B 1s a diagram illustrating an output signal of
the sensor:

FI1G. 22A 1s a longitudinal cross-sectional view of a
strip of negative film, including image portions re-
corded thereon, in accordance with the third embodi-
ment; |

FI1G. 22B 1s a diagram illustrating an output signal of
the sensor: and

FIG. 23 1s a flowchart illustrating error processing in
accordance with the second to fourth embodiments of
the present invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIGS. 1 and 2 illustrate a negative film printer 11
having a negative supplying apparatus 10 in accordance
with a first embodiment of the present invention.

Rolls of negative film F (hereafter simply referred to

.as the negatives F), after being subjected to develop-

ment processing, are placed on a table 12 in a state in
which a multiplicity of negatives are laminated (super-
posed one on top of another) and set in a curved state.
These negatives F are arranged on the table 12 in such
a manner that their transverse direction is set in the
vertical direction. Guide rollers 14 are pivotally sup-
ported with their axes set vertically at appropriate loca-
tions on the table 12 in order to maintain an upright
state, and are thus freely rotatable.

FIGS. 3 to 5 illustrate a holder 16 which is a holding
member for holding the leading end portions of the
negatives F. This holder 16 is formed of a thin-walled
plate member bent substantially in a U-shaped configu-
ration. A pair of leg portions 16A, i.e., bent portions, are
adapted to impart a nipping force to the edge portions
of the negatives F so as to hold the multiplicity of nega-
tives F In a laminated state. The interval between these
leg portions 16 A may be arranged in such a manner as
to become gradually smaller (by an angle up to 30 de-
grees or thereabouts) toward a downstream end, as
viewed in the direction of travel of the negatives F, of
the holder 16. Preferably, very small projections and
recesses, soft fibers or the like for holding the multiplic-
ity of negatives F in a mutually spaced-apart state may
be formed or embedded in the opposing surfaces of the
legs 16A. As an example of this separating material, it is
possible to use a cloth material in which tips of a multi-
plicity of fibers are bent or the diameters of the tips are
enlarged, or in which opposite ends of a multiplicity of
fibers are embedded so as to form loops.

Thus the negatives F are held by the holder 16 in such
a manner that they are difficult to move in the trans-
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verse direction of the holder 16 but are readily movable
in the longitudinal direction thereof.

The holder 16 has a pair of pins 18 projecting up-
rightly from an intermediate portion thereof and pene-
trating a rotating arm 22, a topper 24 being secured to
each tip of the pins 18. A compression coil spring 26 is
provided around each of the pins 18 so as to urge the
holder 16 in the direction of causing the holder 16 to be
spaced apart from the rotating arm 22. As shown in
FIG. 3, the rotating arm 22 has one end secured to a
rotating shaft 28 having an axis parallel with the longi-
tudinal direction of the negatives F (a direction perpen-
dicular to the plane of FIG. 3). This rotating shaft 28 is
connected to a motor 31 via an endless belt 29 to receive
a rotatively driving force, and is capable of rotating in
the direction of arrow A from an upright state, i.e., a
standby state, to a prostrate state, i.e., a feeding state, as
shown in FIG. 3. In this feeding state, the holder 16 sets
the transverse direction of the negatives F in the hori-
zontal state, and the leading end portion of an innermost
one, as viewed in the curved state, of the negatives F
can be brought into direct contact with and can be
pressed by a feed roller 32 which is partly exposed on
the table 12. As shown in FIGS. 4 and 5, this feed roller
32 1s connected to a motor 36 via an endless belt 34, and
1s adapted to feed the innermost one, as viewed in the
curved state, of the negatives F to a printing section 38
in the direction of arrow B by means of the driving
force of the motor 36.

A pair of nip/transport rollers 42 and a pair of nip/-
transport rollers 43 are disposed on the upper side and
lower side, respectively, of the path of travel of the
negatives F on the downstream side of the feed roller
32. The nip/transport rollers 43 are connected to the

10

15

20

25

30

motor 36 via the endless belt 34 and are also capable of 35

imparting a driving force to the negative F in the same
way as the feed roller 32. The arrangement provided is
such that the nip/transport rollers 42 are upwardly
rotated through an operation by the operator so as to be
spaced apart from the nip/transport rollers 43. In addi-
tion, a sensor 44 1s disposed on the downstream side of
the nip/transport rollers 42, 43, so that the driving of
the printing section 38 can be controlied by detecting
the leading and trailing ends of each of the negatives F.

40

In addition, this sensor 44 also serves to control the 45

amount of the negatives F being fed to the printing
section 38, by detecting images formed on the negatives
F.

A description will now be given of the operation of
this embodiment. The plurality of negatives F, after
being subjected to development processing, are held by
the holder 16 with their leading end portions laminated
(superposed one on top of another) therein. This hold-
ing by the holder 16 is effected by causing the leading
ends of the negatives F to be pressed in the thickness-
wise direction thereof from the right to the left. Inter-
mediate portions and rear end portions of the plurality
of the negatives F are also set in the laminated state, and
are then set in a curved state while being guided by the
guide rollers 14, as shown in FIG. 2.

If a printing start button is operated at this point, the
motor 31 causes the rotating arm 22 to rotate together
with the holder 16 from the standby state shown in
FIG. 3 to the feeding state. Accordingly, as shown in
FIGS. 6 and 7, only the leading end portions of the
negatives F are rotated 90 degrees about the longitudi-
nal direction, and the innermost one, as viewed in the
curved state, of the negatives F is brought into direct
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contact with and is pressed against the feed roller 32.
Concurrently, since the motor 36 rotates the feed roller
32, the innermost one, as viewed in the curved state, of
the negatives F at its leading end portion passes through
the nip/transport rollers 42, 43, and is fed to the printing
section 38 in the direction of arrow B. In this feeding
state, the innermost one, as viewed in the curved state,
of the negatives F, which receives tension from the
vicinity of the leading ends thereof, bends further in a
direction in which its curve (particularly a radius of
curvature R shown in FIG. 7) is reduced, so that a force
acting in such a manner as to cause that negative F to
move away from a second sheet of the negatives F is
produced. Hence, even when the negative F is being fed
to the printing section 38 in the longitudinal direction,
no damage is caused to the images on the negatives.

Preferably, after the leading end portion of the inner-
most one, as viewed in the curved state, of the negatives
F has been nipped by the nip/transport rollers 42, 43,
the motor 31 is reversed to raise the holder 16 to its
standby state. As a result, the feeding of the negative F
becomes smoother. When the trailing end of the inner-
most one, as viewed in the curved state, of the negatives
F is confirmed by the sensor 44, the motor 31 rotates
again to cause the second sheet of the negatives F to be
brought into direct contact with and be pressed by the
feed roller 32, and that negative F is subjected to a
longitudinally driving force and is fed to the printing
section 38. Thus the inner ones, as viewed in the curved
state, of the negatives F are consecutively supplied to
the printing section 38. At that time, however, since a
force which causes the curve of the negative F being
transported to be reduced is produced in that negative
F, it 1s possible to prevent damage from being caused to
the negatives.

In the above-described embodiment, if the holder 16
is detachably engaged with the rotating arm 22, the
holder 16 can be attached to the rotating arm 22 after
the leading end portions of the multiplicity of negatives
F are held by the holder 16. The operational efficiency
can thereby be improved. In addition, although in the
above-described embodiment an arrangement has been
shown in which the holder, while being rotated, is made
to approach the feed roller 32, an arrangement may be
alternatively provided such that the negatives F are
pressed against the feed roller 32 by moving the holder
16 linearly, 1.e., by vertically moving the holder 16 in
the state shown in FIG. 7. In addition, as for the nega-
tives F, the leading end portions may not be rotated 90
degrees in the manner shown in FIGS. 6 and 7, and the
dniving force of the roller disposed with its axis ar-
ranged vertically may be imparted to the innermost one,
as viewed in the curved state, of the negatives set in the
state shown in FIGS. 1 and 2, as shown in FIG. 8. In
this case, that negative is rotated 90 degrees at a mid-
way position while being transported to the printing

'section 38, or the optical axis for printing in the printing

section 38 is set in a direction in which that optical axis
1s rotated 90 degrees (in a direction perpendicular to the
plane of FIG. §) as compared with the vertical direction
in FIG. §.

Further, the leading end portions of the negatives F
may be rotated in a direction opposite to that of FIG. 7,
as shown in FIG. 9. In this case, the innermost one, as
viewed in the curved state, of the negatives F can be
consecutively fed as the negatives F starting with an
uppermost one of the negatives F, whose transverse
direction has been set in the horizontal direction by
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being rotated, are each brought into contact with the
roller 32 with 1ts axis arranged vertically and are fed to
the printing section 38.

It should be noted that in the above-described em-
bodiment, 1n order to impart the driving force to the
negative in the longitudinal direction, an arrangement
may be alternatively provided such that the roller is
moved 1nto contact with the negative, instead of mov-
ing the negative into contact with the roller.

In addition, although in the above-described embodi-
ment the multiplicity of laminated negatives are merely
bent in the curved state and are set on the table 12, the
negatives may be set in other forms, as by disposing
them by winding the trailing ends of the negatives so as
to form loops. |

Moreover, an arrangement may be provided, as
shown in FIG. 10, such that an L-shaped recess 12A in
terms of its plan view is formed in the table 12 to accom-
modate the intermediate and rear end portions of the
negatives F therein. The depth of this recess 12A is set
to be not less than the width of the negatives F, so that
the negatives F do not hamper the operator’s work on
the table 12.

Next, a detailed descniption will be given of a second
embodiment of the present invention.

In the description of this embodiment, the same refer-
ence numerals as those empioyed in the first embodi-
ment will be used with respect to the arrangements,
members, components, and the like similar to those of
the first embodiment, and a description thereof will be
omitted. |

FIG. 11 shows a schematic diagram of a photo-
graphic printer 300. The photographic printer 300 has a
negative film supplying apparatus 310. This negative
film supplying apparatus 300 is arranged substantially in
the same way as the negative film supplying apparatus
10 in accordance with the first embodiment. Therefore,
a description will be given of only those arrangements
that differ from the negative film supplying apparatus
10.

Two pairs of nip/transport rollers 342 corresponding
to the nip/transport rollers 42 disposed on the down-
stream side, as viewed in the direction of travel of the
negatives, of the feed roller 32 are disposed on the upper
side of the path of travel of the negatives F along the
direction of travel thereof. As in the case of the first
embodiment, the pair of nip/transport rollers 43 are
connected to the motor 36 via the endless belt 34 and
are also capable of imparting a driving force to the
negative F 1n the same way as the feed roller 32. The
nip/transport rollers 342 are secured to the table 12 by
means of metal fittings.

A sensor S comprised of a light-emitting element 348
and a light-receiving element 344 is disposed on the
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downstream side, as viewed i1n the direction of travel of 55

the negatives, of the nip/transport rollers 342, 43 at a
position where the negative F passes between the light-
emitting element 344 and the light-receiving element
348 and the passage of perforations P formed in the
negative F, as shown in FIG. 18, can be detected. A
photoelectric conversion device such as a photodiode
may be used as the light-receiving element 344, while a
light emitter such as an LED may be used as the light-
emitting element 348.

In this embodiment, a photodiode is used as the light-
receiving element 344. The light-receiving element 344
Is connected to a control circuit S0 via an amplification
circuit 56 and an analog-digital converter (ADC) 52, as
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shown in FIG. 12. Also, the motor 31 and the motor 36
are connected to the control circuit 80 via a motor
driver 54A and a motor driver S4B, respectively, and a
keyboard is also connected thereto.

A description will now be given of the printing sec-
tion 38. |

As shown in FIG. 11, a negative carrier 60 for con-
secutively transporting the negatives F to a printing
position is provided in the printing section 38. A light-
adjusting filter 62 consisting of three color filters, 1.e., Y,
M, and C filters, and a halogen lamp 64 are disposed
below the negative carrier 60. A lens 66, a shutter 68,
and color paper 70 are arranged in order above the
negative carrier 60, and are arranged such that rays of
light emitted from the halogen lamp 64 and transmitted
through the light-adjusting filter 62 and the negative F
form an image on the color paper 70 by means of the
lens 66. In addition, a two-dimensional image sensor 72
for effecting photometry by dividing the negative
image into a multiplicity of segments is disposed at a
position capable of photometrically measuring the
image density of the negative F and in a direction in-
clined with respect to the optical axis of an image-form-
ing optical system. It should be noted that nip/transport
rollers 74, 75 are disposed on the downstream side of
the negative carrier 60. As the nip/transport rollers 74,
75 rotate by means of a driving force imparted thereto
from an unillustrated driver, the negative F fed into the
printing section 38 1s fed out therefrom.

A description will be given hereafter of the operation
of this embodiment together with the control of film
supply. In the description of the operation of this em-
bodiment, since the negative film supplying apparatus
310 1s arranged In substantially the same way as the
negative film supplying apparatus 10 of the first embodi-
ment, the description of portions of the negative supply-
ing apparatus 310 will be made with reference to not
only FIG. 11 for this embodiment but also FIGS. 1to 3
for the first embodiment.

The plurality of negatives F, for which the develop-
ment operation has been completed, are held by the
holder 16 with their leading end portions laminated
therein. In the same way as in the first embodiment, this
holding by the holder 16 is effected by causing the
leading ends of the negatives F to be pressed in the
thicknesswise direction thereof from the right to the
left. Intermediate portions and rear end portions of the
plurality of the negatives F are also set in the laminated
state, and are then set in a curved state while being
guided by the guide rollers 14, as shown in FIG. 2 illus-
trating the first embodiment. |

FIG. 14 shows a main routine for film supplying
control. When the operator operates the printing start
button, this main routine is started. In Step 102, the
initialization of the apparatus is carried out, and the
holder is set in a standby state. In addition, the initializa-
tion of variables used for a control program is also car-
ried out, and predetermined values are fetched as a
value ADy, a time duration Tg, and a time duration Tp,
whereupon the operation proceeds to Step 104.

Tt should be noted that, as the value ADg, a value is
used in which a substantiallv intermediate value be-
tween the value of the amount of light received from
the light-emitting element 348 by being transmitted
through a base portion of the negative F, on the one
hand, and the value of the amount of light received
directly from the light-emitting element 348 without
being transmitted through the negative F, on the other,
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1s converted to a digital value. As the time duration To,
a time duration during which the negative F is trans-
ported from the feed roller 32 to the sensor S at a fixed
transport speed is used. As the time duration Tp, a time
duration during which light passing through one perfo-
ration in one negative F is received in a case where the
negative F is transported at a fixed transport speed is
used, 1.e., the length of one perforation in the transport
direction is used.

In Step 104, as the motor 36 is driven via the motor
driver 54B, the feed roller 32 is rotated, thereby en-
abling the negative F to be transported. In Step 106, the
presence or absence of the negative F is determined
depending on the amount of light received by the light-
receiving element 344. If the output of the light-receiv-
ing element 344 is greater than the value ADy, a deter-
mination is made that the light received by the light-
receiving element 344 was received directly from the
light-emitting element 348 without being transmitted
through the negative F, i.e., that the negative F is ab-
sent, and the operation proceeds to Step 108. In Step
108, the motor 31 is driven via the motor driver 54A to
rotate the rotating arm 22 together with the holder 16
from the standby state, shown in FIG. 3 showing the
first embodiment, to the sending state.

Only the leading end portions of the negatives F are
rotated 90 degrees about the longitudinal direction, and

the innermost one, as viewed in the curved state, of the

negatives I 1s brought into direct contact with and is
pressed against the feed roller 32. Consequently, the
innermost one, as viewed in the curved state, of the
negatives F at its leading end portion passes through the
nip/transport rollers 342, 43, and is fed to the printing
section 38 in the direction of arrow B. In this feeding
state, the innermost one, as viewed in the curved state,
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of the negatives F, which receives tension from the .

vicinity of the leading ends thereof, bends further in a
direction in which its curve is reduced, so that a force
acting in such a manner as to cause that negative F to
move away from the second sheet of the negatives F is
produced. Hence, even when the negative F is being fed
to the printing section 38 in the longitudinal direction,
no damage 1s caused to the images on the negatives.

In Step 110, the time T, when the rotating arm 22
together with the holder 16 was rotated from the
standby state to the sending state, is read and stored in
an unillustrated register as the time T, and the opera-
tion proceeds to Step 112. In Step 112, a determination
is made as to whether or not the signal inputted to the
light-receiving element 344 is less than ADg. If the
output of the light-receiving element 344 is less than
ADy, since the signal has become less than ADg for the
first time, a determination is made that the leading end
of the negative F has been reached, and the operation
proceeds to Step 118. In Step 118, the motor 31 is driven
to rotate the rotating arm 22 together with the holder 16
from the sending state shown in FIG. 3 to the standby
state, and the operation proceeds to Step 120 where a
subroutine for checking the overlapping of the nega-
tives F, which will be described later, is executed. This
subroutine for checking the overlapping of the nega-
tives F 1s executed from the time when the leading end
of the negative F has been detected until the rear end
thereof 1s detected. Upon completion of this subroutine,
the operation returns to Step 108. Meanwhile, if the
-output of the light-receiving element 344 is greater than
the value ADyin Step 112, it is the case where the light
received by the light-receiving element 344 was re-
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cetved directly from the light-emitting element 348
without being transmitted through the negative F.
Hence, a determination is made that the negative F has
not been reached, so that in Step 114 the present time T
1s read and stored in the unillustrated register as the time
T, and the operation proceeds to Step 116. In Step 116,
a determination 1s made as to whether or not
Tp—Ta>Tg, and if it is within the predetermined time
duration To, the operation returns to Step 112. If it
exceeds the predetermined time duration Tg, since no
negative has been detected despite the fact that the
holder 16 was set in the sending state, a determination is
made that the sending of all the negatives F in the
holder 16 has been completed, so that this control rou-
tine ends.

In the manner described above, after the leading end
of the innermost one, as viewed in the curved state, of
the negatives F has been detected by the sensor S, the
motor 31 is reversed to raise the holder 16 up to its
standby state. As a result, the pressing of the plurality of
laminated negatives F by the feed roller 32 is canceled,
with the result that the feeding of the negative F be-
comes smoother. When the checking of an overlapping
with respect to the innermost one, as viewed in the
curved state, of the negatives F is completed, as will be
described later, and the rear end of the negative F is
detected by the sensor S, in Step 108, the motor 31 is
rotated to cause the holder 16 to rotate from the standby
state to the sending state. Then, as the second negative
F 1s brought into direct contact with and is pressed by
the feed roller 32, the negatives F starting with that
negative F are subjected to a longitudinally driving
force and are consecutively supplied to the printing
section 38. '

At this point, in a case where one negative F has
moved at a fixed speed between the light of the light-
emitting element 348 and the light-receiving element
344, as shown in FIG. 20A, the output signal of the
light-receiving element 344 becomes such as the one
shown in FIG. 20B. The time duration T pduring which
the light from the light-emitting element 348 was di-
rectly received without being transmitted through the .
negative F corresponds to the length of the perforation
in the transport direction thereof. However, if two
negatives F overlap, as shown in FIG. 21A, the posi-
tions of the perforations P in the two negatives F rela-
tive to each other are offset from each other. Hence, the
light received by the light-receiving element 344 can be
classified into three types, direct light which was not
transmitted through the base portion of the negative F,

‘light which was transmitted through one negative F,

and hight which was transmitted through two negatives
F. For this reason, in a case where a plurality of nega-
tives F overlap, in terms of the signal waveform ob-
tained by the light-receiving element 344, the time dura-
tion during which the light from the light-emitting ele-
ment 348 was directly received without being transmit-
ted through the negatives F becomes shorter than the
time duration T pduring which the light passing through
one perforation was received. Accordingly, by deter-
mining whether the time during which the light from
the light-emitting element 348 was directly received
without being transmitted through the negatives F is
less than a predetermined value, it is possible to deter-
mine whether or not a plurality of negatives F have
been supplhied simultaneously.

FI1G. 15 1llustrates a subroutine for checking the over-
lapping of the negatives by detecting the perforations in
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the negatives F. In Step 132, a value AD; obtained by

converting the output of the light-receiving element 344
to a digital value is read. In Step 134, a determination is
made as to whether the light is light transmitted
through the base portion of the negative or is direct
light, and if the value ADj < the reference value ADyg,
a determination is made that the light has been transmit-
ted through the base portion of the negative, and the
operation proceeds to Step 136. In Step 136, a determi-
nation 1s made as to whether or not AD;= ADg when
the previous AD; value was read, i.e., whether or not
the light was the light transmitted through the base
portion of the negative. If the previous AD;j value was
such that AD;<ADg, a determination is made that
there has been no change in the amount of light re-
ceived by the light-receiving element 344 and the base
portion is being fed, and the operation returns to Step
132. Meanwhile, if the previous AD; value was such
that AD;=ADy, since the present amount of light has
become smaller than the previous one, a determination
1s made that the object being detected has shifted from
the perforation to the base portion (representing a fall),
and the operation proceeds to Step 140. In Step 140, the
present time T is read and stored in the unillustrated
register as the time T3, and the operation proceeds to
Step 146. In Step 146, a comparison is made between, on
the one hand, the time duration during which the light
was received through the perforation in the negative F,
To—Ty, 1.e., the time duration corresponding to the
length of the perforation in the transport direction, and,
on the other hand, the time duration Tp during which
the light passing through the perforation in one nega-
tive F was received, so as to determine whether or not
the negatives F overlap. If T;—T1ZTp, the time dura-
tion corresponding to the length of the perforation in
the transport direction thus detected is more than the
time duration T pduring which the light passing through
the perforation in one negative F is received, so that it
is determined that the negatives F do not overlap, and
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the operation returns to Step 132. Since the length of 40

the perforations in the transport direction in a case
where the adjacent ones of the negatives F are offset
becomes shorter than the length of the perforation in
one negative F, if T—T < Tp, a determination is made
that a plurality of negatives F are present, and the oper-
ation proceeds to Step 150. In Step 150, error process-
ing which will be described later is executed, and the
operation returns to Step 132.

Meanwhile, if, in Step 134, the output value AD; of

the light-receiving element 344 is not less than the refer-
ence value ADyg, a determination is made that the light
from the light emitting element 348 has been directly
received without being transmitted through the nega-
tive F, and the operation proceeds to Step 138. In Step
138, a determination is made as to whether or not ADj.
=ADo when the previous AD; value was read, i.e.,
whether or not the light was light transmitted through
the base portion of the negative. If the previous AD;

value was such that AD; <ADy, the present amount of

light received by the light-receiving element 344 has
become greater than the previous amount, so that a
determination is made that an object being detected has
shifted from the base portion of the negative to the
perforation (representing a rise), and the operation pro-
ceeds to Step 142. In Step 142, the present time T is read
and stored in the unillustrated register as the time T},
and the operation returns to Step 132. On the other
hand, if the previous AD; value was such that AD;.
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= ADy, since there has been no change in the amount of
light received by the light-receiving element 344, a
determination is made that the light from the light-emit-
ting element 348 is being directly received without

‘being transmitted through the negative F. The opera-

tion then proceeds to Step 144 wherein the present time
T 1s read and is stored in the unillustrated register as the
time T; for updating the time when the light from the
light-emitting element 348 1s being directly received
without being transmitted through the negative F, and
the operation proceeds to Step 148. In Step 148, a deter-
mination is made as to whether or not the time duration
T2—Tj during which the light from the light-emitting
element 348 is being directly received without being
transmitted through the negative F is not less than the
time duration Tp during which the light is received
through the perforation. If To—T;<Tp, a determina-
tion 1S made that the time duration during which the
light from the light-emitting element 348 is being di-
rectly received is within the range of the length of the
perforation P in the transport direction, and the opera-
tion returns to Step 132. If To—T;>Tp, the light from
the light-emitting element 348 is being directly received
for a duration greater than the length of the perforation
P 1n the transport direction, so that a determination is
made that a predetermined time has elapsed upon com-
pletion of the supply of one negative, and this routine
ends.

Next, a description will be given of error processing
at a time when a plurality of negatives F have over-
lapped. As shown in FIG. 23, in Step 152, the motor 36
is stopped to stop feeding the negatives F, an unillus-
trated alarm 1s sounded, and the operation proceeds to
Step 154. At this point, the operator, upon hearing the
alarm, removes the plurality of negatives F which have
been supplied in an overlapping manner. After setting
one negative I for which a printing operation is to be
effected, the operator presses an unillustrated restart
switch. In Step 154, a determination is made as to
whether or not the restart switch has been pressed by
the operator, and after the restart switch has been
pressed by the operator, the operation proceeds to Step
156. In Step 156, the motor 36 is driven to restart the
feeding of the negatives F, and as the operation returns
to executing the interrupted program, error processing
ends.

In the above-described manner, whether or not a
plurality of negatives F have been fed is determined by
detecting the time duration corresponding to the length
of the perforation P in the negative F. Thus, since a
plurality of negatives F are prevented from being fed in
a superposed manner, i1t is possible to prevent faulty
printing due to the overlapping of the plurality of nega-
tives F. '

It should be noted that although in the above-
described second embodiment whether or not a plural-
ity of negatives F have been fed is determined by opti-
cally detecting the time duration corresponding to the
length of the perforation P in the negative F, the deter-
mination may be made by mechanically measuring the
length of the perforation P.

In the above-described second embodiment, a de-
scription has been given of a case where whether or not
a plurality of negatives F have been fed is determined
by detecting the time duration during which the light
passing through the perforation in the negative F is
received, i.e., the length of the perforation in the trans-
port direction, in a case where the negatives F are con-
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secutively fed at a fixed transport speed. However,
there are cases where a determination is made errone-
ously owing to damage or the like of the perforation P.
Accordingly, as a third embodiment, a description will
be given of a case where whether or not a plurality of
negatives F have been fed is determined by detecting
adjacent images recorded on the negative F.

Since the arrangement of this third embodiment is
substantially similar to the arrangement of the second
embodiment, identical portions will be denoted by the
same reference numerals as those of the second embodi-
ment, and a detailed description thereof will be omitted.
In the third embodiment, as shown in FIG. 13, a plural-
ity of image sensors 46A, 46B, 46C, 46D are disposed on
the downstream side of the nip/transport rollers 342, 43.
Light emitted from unillustrated light-emitting elements
disposed in correspondence with the image sensors
46A, 46B, 46C, 46D is made incident upon these image
sensors. These members are arranged in such a manner
that the negative F will pass between the image sensors
46A, 46B, 46C, 46D and the light-emitting elements.
Also, as shown in FIG. 19, the image sensors 46A, 46B,
46C, 46D are arranged at predetermined-intervals in a
direction perpendicular to the longitudinal direction of

the negative F and at positions at which they are capa-’

ble of detecting the image on the negative F. As for the
plurality of image sensors 46A, 46B, 46C, 46D, the
number of the image sensors used and their positions
can be selectively used depending on the type of nega-
tive F (e.g. half size, full size, and panorama size).

As shown in FIG. 13, the image sensors 46A, 46B,
46C, 46D are connected to a selector 58 via amplifica-
tion circuits S6A, 56B, 56C, 56D, respectively. The
selector 58 is connected in such a way that a selection
signal from the control circuit 50 is inputted to the
selector 58. Specifically, the selector 58 is connected to
the control circuit 50 via the ADC 52 in such a manner
as to output a signal of an image sensor selected from a
plurality of signals inputted thereto from the image
sensors. Also, the motor 31 and the motor 36 are con-
nected to the control circuit 50 via the motor driver
S4A and the motor driver 54B, respectively, and a key-
board is also connected thereto.

A description will be given hereafter of the operation
of the third embodiment. The feeding of the negative F
is started according to a main routine for controlling
film supply shown in FIG. 14. At this time, the follow-
ing values are used as predetermined values for initial-
1zing the apparatus in Step 102. As a value ADy, a value
1S used in which a substantially intermediate value be-
tween, on the one hand, an analog value of the amount
of light transmitted through a portion of one negative F
where no images are recorded, i.e., a film base portion,
and, on the other hand, the value of the amount of light
received directly from the light-emitting element with-
out being transmitted through the negative F, is con-
verted to a digital value. As a time duration Ty a time
duration is used during which light transmitted through
the film base portion between adjacent frame images of
one negative I where no image is recorded is received
in a case where the negative F is transported at a fixed
transport speed. | |

As shown i1n FIG. 22A, if light from the unillustrated
light-emitting elements are applied to the image sensors
46A, 46B, 46C, 46D via the negative F, the amount of
light transmitted through the film base portion is greater
than that transmitted through the portions where im-
ages are recorded. The output signals of the image sen-
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sors 46A, 46B, 46C, 46D become such as those shown 1n
FIG. 22B. However, if two negatives F overlap, the
portions of the respective negatives F where images are
recorded are offset from each other, and the amount of
light transmitted through the film base portions of the
two negatives becomes smaller than the amount of ight
transmitted through one negative F. For this reason,
whether or not a plurality of negatives F have been
supplied can be determined by detecting the positions of
portions of a negative exhibiting an amount of light of a
predetermined value or more, and by detecting an inter-
val between these positions of the negative.

F1G. 16 shows a subroutine for checking the overlap-
ping of the negatives F by detecting the images on the
negative F in accordance with the third embodiment.

In Step 162, one of the plurality of image sensors 46A,

- 46B, 46C, 46D is selected through keyboard entry or
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the like. In Step 164, a value AD; obtained by convert-
ing the output of the image sensor 46A, 46B, 46C, or
46D to a digital value is read. In Step 166, a determina-
tion is made as to whether or not AD,ZADy If AD-
1<ADy, a determination is made that the object de-
tected 1s a portion of the negative. where an image is
recorded, and the operation proceeds to Step 172. In
Step 172, the present time T is read and stored in an
unillustrated register as the time T4, and the operation
proceeds to Step 174. In Step 174, a determination is
made as to whether or not T4—T3>T, If T4—T3=Ty
a determination 1s made that the length of the recorded
image in the transport direction is within the range of an
image frame. On the other hand, if T4—T3> Ty since
the length of the recorded image in the transport direc-
tion exceeds the range of the image frame, so that a
determination is made that negatives F overlap, and the
operation proceeds to error processing shown in FIG.
23. Upon completion of error processing, the operation
returns to Step 162. |

Meanwhile, if AD2=ADrin Step 166, a determina-
tion i1s made that the object detected is the base portion
where no image is recorded, and the operation proceeds
to Step 168. In Step 168, the present time is read and
stored in the unillustrated register as the time T3. In
Step 170, a determination is made as to whether or not
AD> < ADg when the previous AD» value was read. If
the previous AD; value was such that AD>=ADy, a
determination is made that the negative was not present,
and the operation returns to Step 162. Meanwhile, if the
previous ADj value was such that AD; <ADy, a deter-
mination 1s made that the negative was present, and the
operation proceeds to Step 176. In Step 176, a determi-
nation is made as to whether or not AD»> ADyg, and if
the present AD; value is such that AD; <ADy, a deter-
mination is made that the negative is still present, and
the operation returns to Step 162. If the present AD>
value 1s such that AD;= ADy, a determination is made
that the negative is no longer present, and this routine
ends.

In the above-described manner, whether or not a
plurality of negatives F have been supplied in an over-
lapping manner is determined by detecting the amount
of light transmitted through adjacent images recorded
on the negative F and through the base portion where
no image is recorded, as well as the time duration
thereof. Accordingly, the negatives are supplied not in
an overlapping manner, but one by one. As a result, it is
possible to prevent faulty printing due to the overlap-
ping of a plurality of negatives F. In addition, even in
cases where the edges of the negatives are damaged or
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the types of negatives differ, it is possible to determine
whether or not a plurality of negatives F have beer
supplied in an overlapping manner, so that faulty print-
ing due to the overlapping of a plurality of negatives F
can be prevented. 5

It should be noted that, as the aforementioned selec-
tor 58, it 1s preferable to use a multiplexer in which one
channel is used by a plurality of circuits through a time
sharing system or the like. In addition, although in the
foregoing third embodiment a description has been
given of a case where four sensors are used, the number
of the sensors used is not restricted, and it suffices to
measure only measuring points which make it possible
to detect characteristic points, or the number of points
to be measured may be increased.

In the foregoing third embodiment, a description has
been given of a case where whether or not a plurality of
negatives F have been supplied in an overlapping man-
ner 1$ determined by detecting a change in the amount
of hight transmitted through adjacent images recorded
on the negative F and through the base portion where
no image is recorded. However, an arrangement may be
alternatively provided such that information on an
image frame which is determined by the configuration
of a mask of a camera or the like is detected by a two-di-
mensional detection sensor or the like, and whether or
not a plurality of negatives F have been supplied in an
overlapping manner is determined on the basis of the
value of a density within a predetermined area.

A description will now be given of a fourth embodi-
ment in which a time duration corresponding to the
length of a perforation P through which the light is
allowed to pass without being transmitted through the
negative F 1s detected, and a portion which has under-
gone a change in density between adjacent images re-
corded on the negative F is detected, so as to determine
whether or not a plurality of negatives F have been
supplied in an overlapping manner. Since the arrange-
ment of the fourth embodiment is substantially similar
to the arrangement of the third embodiment, identical
portions will be denoted by the same reference numer-
als, and a detailed description thereof will be omitted.
As the sensors of the fourth embodiment, an unillus-
trated light-receiving element and a plurality of image
sensors are used.

FIG. 17 shows a subroutine for checking the overlap-
ping of the negatives F in accordance with the fourth
embodiment.

In Step 180, one of the plurality of image sensors is
selected through keyboard entry or the like. In Step 50
182, a value AD,, obtained by converting the output of
the light-receiving element to a digital value, and a
value ADj, obtained by converting the output of the
‘image sensor 46 to a digital value, are read. In Step 184,
a determination is made as to whether or not AD-.
=ADy. If AD2<ADy, the present time T is read and
stored in the unillustrated register as the time T4, and
the 0peration proceeds to Step 192. In Step 192, a deter-
mination 1s made as to whether or not Ta—T3>Ty If
T4—T3> T}, the operation proceeds to Step 194. On the 60
other hand, if T4—T3> Ty, a determination is made that
the negatives F overlap, and the operation proceeds to
Step 150 for error processing. Upon completion of error
processing, the operation returns to Step 162.

Meanwhile, if AD2Z ADyin Step 184, the operation
proceeds to Step 186. In Step 186, the present time is
read and stored in the unillustrated register as the time
T3, and the operation proceeds to Step 190. In Step 190,
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a determination is made as to whether or not AD-
2 < ADg when the previous AD; was read. If the previ-
ous AD>= ADy, a determination is made that the nega-
tive was not present, and the operation proceeds to Step
194. Meanwhile, if the previous AD; value was such
that AD> <ADy, a determination is made that the nega-
tive was present previously, and the operation proceeds
to Step 204. In Step 204, a determination is made as to
whether or not the present negative is such that ADs.
= ADyg, and if the present AD; value is such that AD-
2<ADyg, a determination is made that the negative is
still present, and the operation proceeds to Step 194.
Meanwhile, if the present AD» value is such that AD».
= ADy, a determination is made that the negative is no
longer present, and this routine ends.

In Step 194, a determination i1s made as to whether or
not AD=ADy. If AD;<ADy, the operation proceeds
to Step 205. In Step 205, a determination is made as to
whether or not the previous AD; value was such that
AD;=ADyg. If ADj<ADyg, the operation returns to
Step 180. If the previous ADj value was such that AD;.
= ADy, the operation proceeds to Step 206. In Step 206,
the present time T is read and stored as the time T, and
the operation proceeds to Step 208. In Step 208, a deter-
mination is made as to whether or not To—T1ZTp. If
T>—T1=Tp, since the time duration obtained is within
a time duration corre5p0nding to the length of the per-
foration P, a determination is made that the negatives F
do not overlap, and the operation returns to Step 180.
On the other hand, if To—T 1< Tp, a determination is
made that the negatives F overlap, and the operation
proceeds to Step 150 for error processing. Upon com-
pletion of error processing, the operation returns to
Step 180.

Meanwhile, if AD>= ADgin Step 194, the operation

proceeds to Step 196. In Step 196, a determination is

made as to whether or not the previous AD; value was
such that AD1=ADyg. If AD; <ADy, the present time
T 1s read and stored as the time T, and the operation
returns to Step 180. If the previous ADj value was such
that AD)=ADy, the present time T is read and stored
as the time T3, and the operation proceeds to Step 202.
In Step 202, a determination is made as to whether or
not To—Ti>Tp, and if To~T1<Tp, since the time
duration during which the light from the light-emitting,
element 1s being directly received is within the range of
the length of the perforation P in the transport direc-
tion, the operation returns to Step 180. If T, —T;> Tp,
since the light from the light-emitting element has been
directly received for a duration longer than the length
of the perforation P in the transport direction, a deter-
mination is made that a predetermined time has elapsed
upon completion of one negative, and this routine ends.

In the above-described manner, in the fourth embodi-
ment, whether or not a plurality of negatives F have
been supplied in an overlapping manner is determined
by detecting the time duration during which the light
passes through the perforation P in the negative F, and
by detecting the time duration during which the light
passes through a portion of the negative F where no
image is recorded. In addition, cases where both the
perforations P and the image information on the nega-
tives F completely overlap are extremely rare. Accord-
ingly, even if the perforations P in the negatives F com-
pletely overlap, a determination can be made by means
of the image information, while even items of image
information on the negatives F completely overlap, a
determination can be made by means of the perforations
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P. Hence, the plurality of negatives F can be supplied
one by one without overlapping, so that faulty printing
due to the overlapping of a plurality of negatives F can
be prevented.

As for a detector for detecting the above-described 5
perforations P and image information, sensors attached
to a conventional photographic printer for determining
the printing position may be used. For this reason, the
present invention can be readily implemented without
newly adding sensors.

As described above, in accordance with the second to
fourth embodiments, a determination is made as to
whether or not a plurality of negatives have been sup-
plied in an overlapping manner, and in the event that
the negatives have been supplied in an overlapping
manner, printing is not performed. Hence, there is an
advantage 1n that faulty printing due to overlapping
negatives can be prevented.

It should be noted that although in the foregoing
embodiments a description has been given of an appara- 20
tus for supplying negative film, the present invention is
not restricted to the supply of negative film and is also
apphcable to the supply of positive film, and may also
be apphed to the SUpply of othe:r film matenals.

What 1s claimed 1s:

1. A film supplying apparatus for supplying film to a
printer, comprising:

a holding member for holding at least a vicinity of
leading end portions of a plurality of strips of film
placed therein in a superposed state with a longitu-
dinal direction of the plurality of strips of film set in
a curved configuration; and

feeding means for consecutively feeding the plurality
of strips of film toward said printer as a tension
acting in the longitudinal direction is applied to the
leading end portion of an innermost one, as viewed
in the curved state, of the plurality of strips of film.

2. A film supplying apparatus according to claim 1,
wherein said holding member has a substantially U-
shaped cross section so as to be provided with a pair of 40
mutually opposing leg portions, and is adapted to clamp
transverse opposite edge portions of the plurality of
strips of film.

3. A film supplying apparatus according to claim 2, .
wherein opposing surfaces of said leg portions are pro- 45
vided with at least one of soft fibers, very small projec-
tions and recesses, for holding the plurality of strips of
film in a mutually spaced-apart state.

4. A film supplying apparatus according to claim 2,
wherein said leg portions are arranged such that a dis-
tance therebetween becomes gradually smaller in a film
supplying direction.

5. A film supplymg apparatus according to clalm 1,
further comprising:

moving means for moving said holding member be-
tween a first position in which feeding by said
feeding means toward said printer is allowed and a
second position in which the feeding by said feed-
ing means toward said printer i1s not allowed.

6. A film supplying apparatus according to claim 85,
wherein said moving means is constituted by swinging
means for swinging the film to move the film between
the first position and the second position.

7. A film supplying apparatus according to claim 1,
wherein said feeding means is provided with roller 65
means for feeding the film toward said printer as said
roller means 1s brought into contact with a surface of

the film and rotates.
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8. A film supplying apparatus according to claim 7,
further comprising:

urging means for urging said holding member toward
said roller means when the surface of the film 1s
brought into contact with said roller means.

9. A film supplying apparatus according to claim 7,
further comprising nip/transport means for nipping and
transporting the film fed by said roller means so as to
supplying the film to said printer.

10. A film supplying apparatus according to claim 1,
further comprising;:

detecting means for detecting an incidence of a case
where two or more of the strips of film have been
fed by said feeding means in an overlapping state;
and

prohibiting means for prohibiting printing by said
printer on the basis of detection by said detecting
means.

11. A film supplying apparatus according to claim 1,

wherein said film is a negative film.

12. A film supplying apparatus for supplying filmtoa
printer, comprising:

a holding member for holding at least a vicinity of
leading end portions of a plurality of strips of film
placed therein in a superposed state with a longitu-
dinal direction of the plurality of strips of film set in
a curved configuration;

feed roller means for feeding the film toward said
printer by applying a longitudinally driving force
to the film in a pressed state; and

pressing means for causing said holding member to
approach said feed roller means and for pressing
the leading end portion of an innermost one, as
viewed in a curved state, of the plurality of strips of
film against said feed roller means.

13. A film supplying apparatus according to claim 12,
wherein said pressing means is arranged to rotate the
film about an axis substantially parallel with a traveling
direction of the film and to press the film against said
feed roller means.

14. A film supplying apparatus according to claim 13,
wherein satd pressing means 1s provided with urging
means for urging said holding member toward said feed
roller means.

15. A film supplymg apparatus according to claim 12,
further comprising;:

detecting means for detecting an mc:dence of a case
where two or more of the strips of film have been
fed by said feed roller means in an overlapping
state; and -

prohibiting means for prohibiting printing by said
printer on the basis of detection by said detecting
means.

16. A film supplying apparatus according to claim 15,

further comprising:

alarm means for issuing an alarm on the basis of the
detection by said detecting means.

17. A film supplying apparatus according to claim 12,

wherein the film is a negative film.

18. A film supplying apparatus for supplying film to a
printer, comprising:

a holding portion for holding a plurality of strips of

film in a superposed state;

film feeding means for consecutively feeding the
plurality of strips of film in a longitudinal direction
of the film so as to supply the film to said printer;
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detecting means for detecting the film located in a
film transport passage between said holding por-
tton and said printer;

determining means for determining on the basis of a
detected signal whether or not two or more of the
strips of film have been supplied 1n an overlapping
state; and

prohibiting means for prohibiting printing by said
printer if a determination is made that two or more
of the strips of film have been supplied in an over-
lapping state.

19. A film supplying apparatus according to claim 18,
wherein said detecting means detects a length of a per-
foration of the film in a transport direction thereof, and
said determining means determines whether or not two
or more of the strips of film have been supplied in an
overlapping state, by determining whether or not the
length of the perforation in the transport direction is less
than a reference value.

20. A film supplying apparatus according to claim 18,
wherein said detecting means detects an amount of light

transmitted through an area between adjacent ones of

frame 1mages recorded on the film, and said determin-
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ing means determines whether or not two or more of 25

the strips of film have been supplied in an overlapping
state, by determining whether or not the amount of light
detected 1s less than a reference value.

21. A film material feeding apparatus comprising:
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a holding member for holding at least a vicinity of

leading end portions of a plurality of elongated film

materials placed therein in a superposed state with

a longitudinal direction of the plurality of elon-

gated film materials set in a curved configuration;
and

feeding means for consecutively feeding the plurality

of elongated film materials toward said printer as a

tension acting in the longitudinal direction is ap-

plied to the leading end portion of an innermost

one, as viewed in the curved state, of the plurality
of elongated film matenals.

22. A film material feeding apparatus according to
claim 21, wherein said holding member has a substan-
tially U-shaped cross section so as to be provided with
a pair of mutually opposing leg portions, and is adapted
to clamp transverse opposite edge portions of the plu-
rality of elongated film materials.

23. A film material feeding apparatus according to
claim 22, wherein opposing surfaces of said leg portions
are provided with at least one of soft fibers, very small
projections and recesses, for holding the plurality of
elongated film materials in a mutually spaced-apart
state.

24. A film material feeding apparatus according to
claim 22, wherein said leg portions are arranged such
that a distance therebetween becomes gradually smaller

in a film feeding direction.
* % ¥ x =»
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